The action of nitric oxide in the perfused human fetal-placental circulation.
Nitric oxide is thought to be the endogenous endothelium-derived relaxing factor. We investigated the effects of compounds that either generate nitric oxide intracellularly or inhibit its action on the vasculature of the human placental villus. Addition to perfusion medium of methylene blue (10(5) mol/L), which is an inhibitor of activation of guanylate cyclase by nitric oxide, significantly increased perfusion pressure of the fetal-placental circulation over a range of flow rates (1 to 10 ml/min) compared with the perfusion pressures seen in the absence of methylene blue. This suggests basal release of nitric oxide may contribute to maintenance of resting vascular tone. Both glyceryl trinitrate (10(-9) to 5 x 10(6) mol/L) and S-nitroso-N-acetylpenicillamine (10(-8) to 10(-4) mol/L), which generate nitric oxide intracellularly, were able to significantly vasodilate the fetal-placental circulation preconstricted with the thromboxane mimetic U46619 (1 to 5 x 10(-8) mol/L) in a concentration-dependent manner. These compounds had no effect in the absence of the vasoconstrictor. Thus it appears that the placental villus tree has the ability to both generate and respond to nitric oxide.